Serre 
Mens Wary 


rary atria 


aye ey 
een ey 


icant 
ne Ay 


ae 

CERN scare 
BYE sey gts 
ay 


Hera 
Beg Vik Vanes eae 
Me Weta eke lt Beer 
ee acs 


Fa tone Meee 
Rees 


, 


4 


Fan 


ted jie BER Pete eg NE BED 
fepia wieeate patty 


pegs 
vo 


anteyn 
vay 


at »§ > fe at AA 2) Nz 7 “VER? a 
ley. of oO EARS MR Fo ae) Sat & a 


P roy ae ae * on 
> 40, > Pw 
a ~ ve Lipa y 


ae was 
ay 


(o) i vy is 
Rs I), ‘4 


ait 


eau of Mines Information Circular/1985 


_ Analyses of Natural Gases, 1984 


By B. J. Moore and John E. Hamak 


UNITED STATES DEPARTMENT OF THE INTERIOR | 


i 
if 
j 


‘o nvauna 


Vi VERSARY 


& 
MINES 75TH AN 


TT 


Information Circular 9046 


Analyses of Natural Gases, 1984 


By B. J. Moore and John E. Hamak 


UNITED STATES DEPARTMENT OF THE INTERIOR 
Donald Paul Hodel, Secretary 


BUREAU OF MINES 
Robert C. Horton, Director 


Library of Congress Cataloging in Publication Data: 


Moore, B. J. (Billy J.) 
Analyses of natural gases, 1984, 
(Information circular ; 9046) 
Bibliography: p. 102. 

Supt. of Docs. no.: I 28.27: 9046. 


1. Gas, Natural—United States—Analysis. I. Hamak, John E. II. 


Ticle. Ill. Series: Information circular (United States. Bureau of Mines) ; 


90 46) 


TN295.U4 [TP350] 622s [553.2785] 85-600 125 


CONTENTS 


PMETOMUCEION. - ccc ccc cece ccccccccccccc ccc c cece ccc r ccc sees ccc cc cece c cence ccecces 
BeknowledsMents . occ ccccc ccc cc ccc ccc ccc ccc ccc ccc ccc ccc cers ccc ccc ces ccesccccceces 
Geologic provinces of the Umited States... cceccccccccccccccccccccsccccvccccvecs 
PADIS opatatolalolcislejalslic!olevelelelsliclsislele|ia 2) e/e)alie (lel e\e eles) s\e cls) e/ele cele © «cle cle)e alele/sle/s\cle/s\c|e ciclslslcle s\s © 


Beevrouss publications In hUS SELES. ccc ccc ec enccoccc cee res cccuveccecveccesos 


’ ILLUSTRATION 
I. Geologic provinces of the United States... cccccccccccccccccccccccccccscce 
TABLES 
1. Samples from gas and oil wells in the United States... .ccccccccccccccccccce 


2. Samples from pipelines in the United States... ccccccccccecccccccccccscccs 


‘ 


9 
88 


- 


(ee dpa ee. 


-\¢ Pee te 4 Cee ae 


ve 


tA. 


ie gis 


ANALYSES OF NATURAL GASES, 1984 


By B. J. Moore ' and John E. Hamak ! 


INTRODUCTION 


This Bureau of Mines publication contains analyses and related source 
data for 276 natural gas samples from 23 States. All samples except 
four were collected during calendar year 1984. Those four samples were 
-eollected earlier, but releases granting permission to publish were not 
received until 1984. All samples were obtained and analyzed as part of 
Bureau of Mines investigations of the occurrences of helium in natural 
gases of countries with free market economies. This survey has been 
conducted since 1917. The analyses published herein were made by the 
mass spectrometer and chromatograph. 

The results of these investigations are published annually to make 
the information available to the petroleum industry and the general 
public. Twenty-eight publications have presented the results of 13,957 
gas analyses made prior to 1984. The first three bulletins (1-3)? con- 
tain analyses and related source data on 5,218 gas samples ~ collected 
from 1917 through 1960; these bulletins have been supplemented annually 
by information circulars (4-17, 19-24, 26-28) containing 8,453 analyses 
of samples collected since 1960. 

In 1976, a compilation of the analyses made prior to 1975 was pre- 
pared by the Bureau of Mines and published by the National Technical 
Information Service of the U.S. Department of Commerce (18). This com- 
pilation contains 10,562 analyses of gas samples from gas and oil wells 
and natural gas pipelines in 37 States and 23 foreign countries. In 
1982, a compilation of analyses made prior to 1980 was published (25). 
The 1982 publication contains 12,554 analyses of gas samples from gas 
and oil wells and natural gas pipelines in 39 States and 24 foreign 
countries and includes the analyses from the 1976 publication. 

In addition to being in the publications, all analyses and related 
information published through 1984 are available ona magnetic tape 
file. The tape is available for $140 from the National Technical In- 
formation Service, Springfield, VA 22151; orders should refer to Bureau 
of Mines tape PB 84-188978. 


lpetroleum engineer, Section of Helium Resources Evaluation, Branch of Helium Re- 
sources, Helium Field Operations, Bureau of Mines, Amarillo, TX. 

2Underlned numbers in parentheses refer to items in the list of previous publica- 
tions at the end of the report. 
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GEOLOGIC PROVINCES 


The tables include geologic province 
codes so each sample source can be 
located within a specific geologic prov- 
ince as defined by the Committee on Sta- 
tistics of Drilling of the American Asso- 
ciation of Petroleum Geologists.3 These 
provinces, which are given in the fol- 
lowing list and shown in figure 1, are 
delineated by political boundaries for 
convenience and for accommodation of 


3Meyer, Re Fe Geologic Provinces Code 
Map for Computer Use. AAPG Bull., v. 54, 
No. 7, July 1970, pp. 1301-1305. 


possible. The analyses listed in the 
tables were made by the Section of Tech- 
nical and Analytical Services, Helium 
Field Operations, Bureau of Mines, Ama-— 
rillo, TX. The list of analyses was pro- 
duced through use of a computer by the 
Section of Automatic Data Processing, 
Helium Field Operations, Bureau of Mines, 
Amarillo, TX. 


OF THE UNITED STATES 


data-processing equipment. Not all of 
the provinces shown are gas—producing 
areas, so many of the codes are not used 
in this publication. Since State or Fed- 
eral ownership is not always known in 
offshore areas, only one code is used for 
each State. Owing to the lack of infor- 
mation on the location of wells in Alas-— 
ka, only one code, 972, is used for all 
wells. 

The following list and 
are taken from the article 
footnote 3. 


figure 1 
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FIGURE 1. - Geologic provinces 
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Province 


New England Province 

Adirondack Uplift 

Atlantic Coast Basin 

South Georgia-North Florida Sedimentary Province 
South Florida Province 

Piedmont-Blue Ridge Province 

Appalachian Basin 


Warrior Basin 

Mid-Gulf Coast Basin 

Gulf Coast Basin 

Arkla Basin 

Desha Basin 

Upper Mississippi Embayment 
East Texas Basin 


Cincinnati Arch 
Michigan Basin 
Wisconsin Arch 
Illinois Basin 

Sioux Uplift 

Iowa Shelf 

Lincoln Anticline 
Forest City Basin 
Ozark Uplift 

Arkoma Basin 

South Oklahoma Folded Belt Province 
Chautauqua Platform 
Anadarko Basin 
Cherokee Basin 
Nemaha Anticline 
Sedgwick Basin 

Salina Basin 

Central Kansas Uplift 
Chadron Arch 
Williston Basin 


Ouachita Tectonic Belt Province 
Kerr Basin 

Llano Uplift 

Strawn Basin 

Fort Worth Syncline 

Bend Arch 

Permian Basin 

Palo Duro Basin 

Amarillo Arch 

Sierra Grande Uplift 

Las Animas Arch 

Las Vegas-—Raton Basin 
Estancia Basin 

Orogrande Basin 
Pedregosa Basin 
Basin-and-Range Province 


Province 


Sweetgrass Arch 

Montana Folded Belt Province 
Central Montana Uplift 
Powder River Basin 

Big Horn Basin 

Yellowstone Province 

Wind River Basin 

Green River Basin 

Denver Basin 

North Park Basin 

South Park Basin 

Eagle Basin 

San Luis Basin 

San Juan Mountain Province 
Uinta Uplift 

Uinta Basin 

San Juan Basin 

Paradox Basin 

Black Mesa Basin 

Piceance Basin 


Northern Cascade Range-—Okanagan Province 


Eastern Columbia Basin 

Idaho Mountains Province 
Snake River Basin 

Southern Oregon Basin 

Great Basin Province 
Wasatch Uplift 

Plateau Sedimentary Province 
Mojave Basin 

Salton Basin 

Sierra Nevada Province 


Bellingham Basin 

Puget Sound Province 
Western Columbia Basin 
Klamath Mountains Province 
Eel River Basin 

Northern Coast Range Province 
Sacramento Basin 

Santa Cruz Basin 

Coastal Basins 

San Joaquin Basin 

Santa Maria Basin 

Ventura Basin 

Los Angeles Basin 
Capistrano Basin 


900 


929 


Province 


Heceta Island Area 
Keku Islands Area 
Gulf of Alaska Basin 
Copper River Basin 
Cook Inlet Basin 
Kandik Province 
Kobuk Province 
Koyukuk Province 
Bristol Bay Basin 
Bethel Basin 

Norton Basin 
Selawik Basin 

Yukon Flats Basin 
Lower Tanana Basin 
Middle Tanana Basin 
Upper Tanana Basin 


Galena Basin 
Innoko Basin 


Minchumina Basin 


Holitna Basin 


Arctic Foothills Province 
Arctic Slope Basin 


Maine Atlantic offshore--general 
Maine Atlantic offshore--State 
Maine Atlantic offshore-—Federal 


New Hampshire 
New Hampshire 
New Hampshire 
Massachusetts 
Massachusetts 
Massachusetts 


Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 


offshore--general 
offshore--State 
offshore-—Federal 
of fshore-—general 
offshore--State 
offshore-—Federal 


Rhode Island Atlantic offshore--general 
Rhode Island Atlantic offshore--State 
Rhode Island Atlantic offshore-—Federal 
Connecticut Atlantic offshore--general 
Connecticut Atlantic offshore--State 
Connecticut Atlantic offshore--Federal 
New York Atlantic offshore--general 

New York Atlantic offshore--State 

New York Atlantic offshore-—Federal 

New Jersey Atlantic offshore--general 
New Jersey Atlantic offshore--State 

New Jersey Atlantic offshore--Federal 


Delaware Atlantic 
Delaware Atlantic 
Delaware Atlantic 
Maryland Atlantic 
Maryland Atlantic 
Maryland Atlantic 
Virginia Atlantic 
Virginia Atlantic 
Virginia Atlantic 


of fshore-—general 
offshore--State 
offshore-—Federal 
of fshore--general 
of fshore--State 
offshore-—Federal 
offshore-—-general 
offshore--State 
offshore-—Federal 


North 
North 
North 
South 
South 
South 


Province 


Carolina Atlantic 
Carolina Atlantic 
Carolina Atlantic 
Carolina Atlantic 
Carolina Atlantic 
Carolina Atlantic 


offshore--general 
offshore--State 
offshore-—Federal 
offshore--general 
of fshore--State 
offshore-——Federal 


Georgia 
Georgia 
Georgia 
Florida 
Florida 
Florida 
Florida 
Florida 
Florida 
Alabama 


Atlantic offshore--general 
Atlantic offshore--State 

Atlantic offshore-—Federal 
Atlantic offshore--general 
Atlantic offshore--State 

Atlantic offshore--Federal 

Gulf of Mexico offshore--general 
Gulf of Mexico offshore--State 
Gulf of Mexico offshore-—Federal 
Gulf of Mexico offshore--general 
Alabama Gulf of Mexico offshore--State 
Alabama Gulf of Mexico offshore-—Federal 
Mississippi Gulf of Mexico offshore--general 
Mississippi Gulf of Mexico offshore--State 
Mississippi Gulf of Mexico offshore--Federal 
Louisiana Gulf of Mexico offshore--general 
Louisiana Gulf of Mexico offshore--State 
Louisiana Gulf of Mexico offshore-—Federal 
Texas Gulf of Mexico offshore--general 
Texas Gulf of Mexico offshore--State 

Texas Gulf of Mexico offshore-—Federal 
California Pacific offshore--general 
California Pacific offshore--State 
California Pacific offshore--Federal 
Oregon Pacific offshore--general 

Oregon Pacific offshore--State 

Oregon Pacific offshore--Federal 
Washington Pacific offshore--general 
Washington Pacific offshore--State 
Washington Pacific offshore-—Federal 
Alaska Arctic offshore--general 

Alaska Arctic offshore--State 

Alaska Arctic offshore--Federal 

Alaska Bering Sea offshore--general 

Alaska Bering Sea offshore--State 

Alaska Bering Sea offshore--Federal 

Alaska Pacific offshore--general 

Alaska Pacific offshore--State 

Alaska Pacific offshore--Federal 

Minnesota Lake Superior offshore 

Wisconsin Lake Superior offshore 

Michigan Lake Superior offshore 

Indiana Lake Michigan offshore 

Illinois Lake Michigan offshore 

Wisconsin Lake Michigan offshore 

Michigan Lake Michigan offshore 

Michigan Lake Huron offshore 


Code Province t 
995 Michigan Lake Erie offshore 
996 Ohio Lake Erie offshore . 
997 Pennsylvania Lake Erie offshore | 
998 New York Lake Erie offshore 
999 New York Lake Ontario offhore 

TABLES 


The following tables include the results of analyses and related source data from 
gas samples, which are divided into two groups as follows: 


Table 1. - Samples from gas and oil wells in the United States. 
Table 2. - Samples from pipelines in the United States. | 


The following list indicates the sources of the samples listed in the tables: 


Number Number 
Source of of Tables 
samples samples 


Alabama..eccccccoe 1 New York.....cesee. 1 \ 
Ncicansasmerpeieerserere 1 Nowth Dakotas eee 2 | 
GRilUVE@reMe. o506000c iL, 2 0) TE LORETO COISIOIO GO 1 
Gomonsadoeperertenereiorers 1 OkWahoma'ye cteleiselelere 1 | 
IMeEMNEIS G5Gq000000 1 Pennsylvania...... 1 | 
KAMESAB > ooonOC000KC 1 South Dakota...... 1e2e 
Kemituelkayieteleisielercieters 1 TENNESSEE. eoeeeees 1 | 
(oud aanicleleyeterstereiete 1 Texas tis cates cones 1 | 
WELelmLeaING 5 0000000 1 WEIN ocaDD0b000000 1 | 
WER GSISSipyots soooKe 1 Wests Valspdmicasjiemre 1 
Montana..secccceee i, 2 Wyoming...cccceroes 1, 2 | 
New MexicO.cccecorce ie2 


All components of the analyses in the tables are reported to the nearest 0.1 pct, 
except helium, which is reported to the nearest 0.01 pet. The word “trace” is used 
to denote quantities of helium of less than 0.005 pct and quantities of other compo- 
nents of less than 0.05 pct. 
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